Insights into T-cell development from studies using transgenic and knockout mice.
The generation of immunocompetent lymphocytes is a complex process that utilizes a multitude of cell surface receptors and intracellular signaling pathways. Moreover, specific cell-cell interactions and specialized microenvironments are required, so that purely in vitro experimental systems are limited in their ability to explain the complexity of T-cell development. In vivo models have been used extensively in the study of T-cell development. In the present review we summarize but a few of the seminal discoveries that have been made in this field using transgenic and knockout mouse models. In addition to demonstrating the wealth of information that can be gained, we also discuss some of the present limitations of this technology. Novel advances that allow the conditional and inducible modification of the genome and knock-in mutations promise to lead to an even more rapid advancement in our knowledge of T-cell development.